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THE MANUFACTURE O F  RO SIN OILS'.* 
From the French of E .  RABATE, Engineer. 
IN 1828 Etienne Dive, pharmacist at Mont·de·Marsan, 
obtained a patent for the conversion of colophony into 
an oil, which he called "pyrogenous." Hippolyte 
Dive, his son, perfected the manufacture by distilling 
the colophony with lime and fractionating the pro­
ducts, preparing limpid and transparent oils. The 
same processes are in use to -day in the factories of 
the Landes. There are six of these establishments­
those of Forbos, of Lescouzeres, and of Lostalot, at 
Mont-de- Marsan; that of Pouzac, at Dax; that of Cast­
aignede at Pissos; and that of Mesplede at Lesperon. 
The annual production is estimated at 10,000,000 kilo­
grammes, corresponding to 2,500,000 francs, at an aver­
age price of 25 francs per 100 kilogrammes. 
Theor;y of the Colophony Distillation.-The theory 
of the action of lime in the distillation of colo phony 
has not yet been satisfactorily established; still, there 
i s  reason to believe that under the action of heat, 
the lime combines with the resinic acids, producing a 
soap, the base acting preferably on the acids which 
yield the least "olatile salts. 
Under these conditions, the distillation of the more ' 
fluid and more volatile hydrocarbides i s  accomplished 
at flrst, and the selection of the products coming from 
the condenser is facilitated. 
On stimulating the heat toward the close of the op­
eration, the resinous soaps of the lime base undergo 
in their turn pyrogenous decomposition, and furnish 
colored oils, blue and green. The -addition of lime 
increases' the fluidity of oils; but the more lime is add­
ed the more soap is formed, and the more colored oils 
are obtained. Beyond a certain percentage of lime, 
the greater fluidity of the oil does not compensate for 
the inconvenience resulting from the increase of the 
impure oils at the close of the distillation. If tht' 
lime to be added is estimated according to the quantity 
necessary for forming with the colophony a neutral 
compound, the proportion is too high. The best and 
most convenient proportions are comprised between 
one per cent and two per cent of the weight of the colo­
phony. Oils with or without lime may be submitted 
indifferently to rectification; but the derivatives of 
the first always have the advantage of being more 
fluid. T oward the end o f  the distillation the mass to 
be heated diminishes, and the temperature reaches 
500 deg. C. The organic compounds of lime base are 
then reduced for the greater part into calcium carbon­
ate, which retains a part of the oxygen contained in the 
colo phony. 
Slow distillation has the following marked advant· 
ages over rapid distillation: 1, the course of the 
operation is easier to regulate, and the separation of 
the products is more conveniently accomplished; 2, 
fire-bursts are less frequent; 3, the mechanical draw­
ing off of the colo phony is diminished, and conse­
quently the oils are less acid and less viscid; 4, the 
empyreumatic odor of the products is less marked; 5, 
a rapid distillation increases, at the expense of the 
light oils of the middle distillation, the production of 
extreme II.roducts, water and strong essential oil on 
one hand and colored oils on the other. On this sub­
ject M. Curie has thus expressed his views: "It is of 
great importance to the manufacturer to study the 
form given to his apparatus and the manner of ap­
plying the heat. By judicious regulation of the tem­
perature, and the rapid or slow condensation of the 
vapors, the relative proportions of the light liquids 
and the heavy products in the distillation of colo­
phony may· be modified at will. A moderate distilla­
tion, with rapid condensation of the products, fur­
nishes colophony abundantly. An elevated heat ap­
plied for a long time to a deep boiler, in which the 
vapors fall back several times before reaching the 
condenser, diminishes the proportion of colophony, but 
materially increa,;es that of the extreme products in 
the series." 
Distilling Apparatus.-The colo phony to be distilled 
is placed in cast-iron boilers or kettles, having a ca­
pacity of 20 hectoliters, capable of receiving 2,000 
kilogrammes. These kettles are usually semi-spheri­
cal . One fr.ctory in the Landes has, however, experi­
mented with 'a long, deep receiver, in order to dimin­
ish the space occupied by the kettle. The object to be 
attained consists in securing a practical form, present­
ing the maximu� surface to the heat. 
We will consider a kettle formed of semi-sphere 
and of a cylinder of the same radius, x; the height of 
the cylinder being y. The h eating surface is then 
S=21tx'+21txy =21tx (x+y). 
The total height o f  the kettle i s  evidently limited on 
one hand by the fire chamber, and on the other hand 
by the upper level of the mass of mason ry; therefore 
y + x= H; whence S = 21tHx. 
The heating surface varies with x and becomes 
maximum a t the same time as x. This quantity 
reaches· its greatest value fo r y = 0; whence, x = H. 
The semi-spherical kettle furnishes, therefore, in the 
present case, the maximum of heating surface. The 
cap which leads the vapors to the condenser takes 
the name of retort; ordinarily, the kettles are grouped 
by twos for each retort and the same condenser. One 
of the kettles is cleaned and filled with colophony, 
while the other is under distillation .  
Retorts of sheet iron are corroded in a few days, 
and numerous leaks occur. The pyrogenous acids also 
form salts of iron, drawn off by the oils, which be­
come heavy, and are affected by the iron. Retorts of 
copper are now solely employed. 
* Commuuication to tbe 
tionliJe. 
d'Eucouragement pour I'luduBtrie Na-
If inconvenience results from causing the rapid 
exit of the vapors, by too intense heating, it is, on the 
contrary, quite useful to facilitate their departure, by 
giving a convenient form to the retort, which is pre­
f€rably wide and flat. 
. Condensers of copper are also preferable to those of 
iron; however, the latter metal is at times made use of 
in rectification, the oils to be condensed being then 
but slighty acid. 
Often, toward the close of the pyrogenous distilla­
tion, the water for chilling is in full ebullition. The 
exit of the vapors is relaxed, and much uncondensed 
gas passes. The inconvenience of this temperature 
(100 deg. C .) i s  of little account for the production 'in 
the last stages of the distillation, the products being 
of high boiling point and easy to condense. The case 
is not the same when the heating is produced in the 
first part of the distillation. A thermometer should 
always be placed in the condensing apparatus. 
Management of a Distillation.--'J'he retort is placed 
over the kettle, which is filled with 2 ,000 kilogrammes 
of colophony and about 20 kilogrammes of lime. The 
joint which connects the retort with the kettle is luted 
with clay. The kettle is heated with wood; however, 
M. Farbos of Mon t-de- Marsan makes use of the gas 
of pine wood. The flre is lig hted at 3 o'clock in the 
morning, and is kept at a moderate point at the outset 
of the fusion, which is accomplished in three hours. 
The fiame is quickened when �ll the colophony is 
melted; the fire is reduced when the distillation co m­
mences. There pass successively: 1, incondensable 
gases alone; 2, acid waters containing, in particular, 
acetic acid, but in too slight quantity for the advan­
tageous conversion into acetate; 3, the 'strong, resin 
essential oil, a reddish mobile liquid of strong empy­
reumatic odor; 4, brown oils; 5, light-colored oils; 6. 
blue oils; 7, green oils. 
Water, gases, and volatile acids are especially 
abundant at the outset of the distillation, but these 
products continue to pass during the whole course of 
the operation, and contaminate the oils. They are 
collected in a cast-iron tank, having a lower orifice 
for the exit of the water, and an upper orifice for the 
evacuation of the oil. The liquids pass over from 6 
o'clock in the morning to 6 o'clock in the evening . 
On distilling the colo phony rapidly, in four or five 
hours, without the addition of lime, a thick viscid 
liquid is obtained on coming from the condenser, des­
ignated as strong oil. The employments of this product 
are no t very numerous; it is used especially in mix­
ture with other rosin oils for the preparation of axle 
grease. One of these fats is obtained by mingling 
one part of pulverized and sifted spent lime with two 
pa rts of the light-colored oil; four or five parts of 
strong oil are added, and the whole colored with a 
little blue or green oil. 
Products of Distillation.-From 100 kilogrammes or 
colophony are obtained on the average, at the Lescou­
zeres works: 
Kilogrammes. 
Acid water ............................ 5 
Resi Il essential oil .................... 3 to 5 
Light-colored oils .................... 60 
Blue and green oils .................... 20 
Carbonaceous residue and volatile gases .. 10 
100 
The compounds intervening in the production of 
pyrogenous oil are numerous; some are solid, as colo­
phony, lime, calcium carbonate, and the carbonac{lous 
residue; others are liquid -water, acetic acid, and vari­
ous acids, aldehydes, and hydrocarbides, such as hep­
tene, octene, and turpentine, which form the greater 
part of the strong resin essential oil; diterebenthyle, 
diterebenthylene, and didecene, which constitute the 
greater part of the resin oils. Finally, gaseous pro­
ducts issue from the condenser-carbonic acid gas, 
methane, ethylene, and butylene. 
The average price of the crude oil of the first dis­
tillation is 18 or 19 frances per 100 kilogrammes. The 
account of one operation may be set down as follows: 
Receipts. 
Francs. 
5 kilogrammes essential oil at 0.25 
franc .......................... 1.25 
80 kilogrammes oils at 0.19 franc .. 15.20 
--16.45 
Expenses. 
100 kilogrammes clear colo phony .. 10.00 
Packing, hogshead, 3 francs per 
300 kilogrammes ............. . 
Transportation of the colophony .. . 
Combustible ............ ........ . 
Hand work ..................... . 
Packing of oil in cask per 80 kilo-
1.00 
0.50 
1.00 
0.50 
grammes ...................... 2.50 
--15.50 
T'}ifference per 100 kilogrammes of 
distilled colophony ............ 0.95 
Recovery of the Combustible Gases.-The gases 
which come from the condenser in the course of the 
pyrogenous distillation form a very combustible mix­
ture. In France attempts have been made for some 
time to branch the condenser at half its height with 
a siphon tube, conducting the gases into the fire cham­
ber. In Germany, where there are fifty factories dis­
tilling American colophony, the gases are used method­
ically for heating the receivers. The distillation of 
2.000 kilogrammes of colophony, according to M. 
Vezes, requires 1,000 kilogrammes of coal; and 500 
© 1906 SCIENTIFIC AMERICAN, INC. 
kilogrammes of this combustible are sufficient when 
the distillation gases are utilized at the same time; 
that is, a saving of fifty per cent in the heating. In 
some of the German factories two gasometers are in­
stalled. The first receives the gases which pass over 
before the blue oils; these gases are employed for 
heating. The second gasometer stores the gases dis­
engaged at the tail of the operation; they furnish a 
clearer and better light than that of coal gas, and are 
utilized for lighting the factory. 
Properties of Rosin Oils.-These are not saponifiable; 
however, the products of the first distillation contain 
colo phony, which renders them acid and produces 
with alkalies a resinous soap, communicating to the 
oil a milky appearance. These oils are essentially 
formed of hydrocarbides, and cannot be compared with 
the fatty oils. 
According to M. Renard, rectified rosin oil is com­
posed of the following products: Diterebenthyle, 80 
pe r cent, boiling point 333 to 336 deg . C.; d ensity, 
0.9688, uncolored; diterebenthylene, 10 pe r cent, boil­
ing point 345 to 350 deg. C., density 0.982, thick and 
fluorescent; dider:ene, 10 per cent, boiling point about 
335 deg., density 0.936, uncolored and not fluorescent. 
The oils of the middle of the pyrogenous distilla­
tion have various defects, which diminish their mer­
chantable value-turbidity, a dark color, acidity, em­
pyreumatic odor, fluorescent reflection, and viscosity. 
To remedy these faults, or to attenuate them, is the 
purpose proposed in the refining of the oils of the first 
distiUation. 
The density of rosin oils is comparatively high. It 
has been studied by M. Renard with the following re­
sults: Blond oil of the first distillation, average dens­
ity at 15 deg. C., 0.9823, coefficient of dilatation 
0.000663; oil rectified by second distillation, density 
0.9712 , dilatation 0.000673; blue oil, density 0.9810, 
dilatation 0.000717; green oil, density 0.9901, dilata­
tion 0.000660; oil of turpentine, density 0.8690, dilata­
tion 0.000918. 
Rosin oils are insoluble in water and in ethylic al­
cohol. On boiling with a large excess of alcohol of 95 
per cent, rosin oil is slightly soluble; but cold, it is 
deposited. On the contrary, rosin oil dissolves readily 
in amylic alcohol, acetone, benzine, chloroform, oil 
of turpentine, petroleum, linseed oil, and carbon sul­
phide. 
The air oxidizes rosin oils, increases their density 
and their viscosity, but has no influence on the acidity, 
which remains after months of exposure. Sulphuric 
acid colors the m a dark brown, and the surface pre­
sents a violet fiuorescence. 
Rosin oils yield, when hot, nitrous vapors with nitric 
acid. Their optical activity varies from +30 deg. to 
-8 deg. 54 min. Fuming bichloride of tin colors them 
blood red; elarline colors them dark red. 
Clarification of Rosin Oils.-The turbidity of th e 
oils is due to the presence of a small quantity of water 
formed during the pyrogenous decomposition and the 
calcic saponification of the colophony. This water 
passes over in distillation at the same time as the 
hydrocarbile vapors, and the oil retains it in flne glob­
ules, forming an emulsion. The clarification of the 
oils will, therefore, be obtained by eliminating the 
water .mechanically interposed. Different processes 
are employed. Moderate heating at 70 to 80 deg. pro­
longed for several hours is sufficient for the elimina­
tion of the globules of water. If, during this heat­
ing, ai r is injected, the exit of the watery vapor is 
facilitated, and at the same time that of the more 
volatile products, which are the more odorous.' The 
bubbling of the air also contributes to the clarification 
and to the deodorization of the oil. The operation is 
accomplished in an open tank of ten hectoliters in 
capacity, having a steam worm attached, and a tube 
for injection of air. It may be remarked that this 
heating increases the coloration of the oil, and com­
pletely removes the odor. If the operation is con­
ducted at 11 0 to 120 deg. the viscosity of the oil is 
much increased. 
M. Douru proposed, some twenty years ago, to leave 
the oils to be clarified in large reservoirs exposed to 
the sun and placed under glass roofs. This process 
has not come into general use. The clarification of 
oils by the addition of clay has· been attempted. This 
is pulverized, screened, dried at 300 deg., and sifted 
hot on the surface of the oil. The clay descends 
slowly, and absorbs the water; at the same time, a ma­
terial decoloration is produced. One or two per cent 
of clay is sufficient to accomplish satisfactory results. 
The oily deposit is sent into tanks for deposit, or 
passed through a filter press. Other dehydrating sub­
stances have been used for clarification, such as sodi­
um� fused calcium chloride, but they are too costly. 
Removal of the Fluorescence.-Rosin oils exhibit a 
blue 0 r green fluorescence, which distinguishes them 
from fixed vegetable oils. This fluorescence may be 
readily observed by turning the back to the light when 
examining the sample. In making mixtures of fixed 
oils and pyrogenous oils, it is well to free them from 
the reflection. Manufacturers accomplish this result 
by the employment of nitro-naphthaline, a yellow pow­
der, of the formula C,oH,NO,. Pulverized nitro-naph­
thaline is dissolved in a small quantity of oil, and add­
ed in the proportion of 0.500 kilogramme to 2 kilo­
grammes per 100 kilogrammes according to the fluor­
escence. The nitro-naphthaline renders the oils, 
which are originally neutral, slightly acid. I have 
ascertained that mirbane essential oil has also the 
property of causing the reflection of pyrogencus oil 
to disappear, but the quantity to be added does not 
render the process economical . The diterebenthyle 
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and didecene, non-fluorescent carbides, boil at 330 to 
335 deg., while the diterebenthylene, fluorescent, boils 
at 345 to 350 deg. On watching the course of the tem­
perature during the rectification closely it is, therefore, 
possible to select out the oils that are slightly fluores­
cent. 
Deodorization.-Rosin oils have a very marked and 
characteristic empyreumatic odor; this property is still 
more distinct in the resin essential oils. Moderate heat­
ing is not sufficient for complete deodorization. A 
rectification is necessary by washing with soda, which 
allows of the fractionating of the odorous products. 
Oils, completely decolored or very pale and nearly 
neutral, are secured. 
The rectification is accomplished in receivers con­
taining 1,600 to 5,000 kilogrammes of oil. Above the 
kettle and over the cap a metallic basket is hung con­
taining the soda, which falls gradually into the oil, as 
it is dissolved by the vapors which reach the condenser. 
It is necessary to apply heat very slowly, so as to allow 
thirty-six hours for the rectification. When the oil is 
hot, a current of steam may be sent in with care, but 
it is a delicate operation. If the water is not vapor­
ized, and accumulates at the bottom oj; the kettle, out­
bursts may be caused, and even explosions. A pyrom­
eter is, consequently, an indispensable organ. 
The addition of nitro-naphthaline to oils already de­
odorized by rectification communicates to the product 
a slight odor, which attentuates the remains of the 
empyreumatic odor. Mi rbane essential oil may also 
be used for masking the odor, which is replaced by the 
odor of bitter almonds. Amylic alcohol, added in 
small portions, varying from 0.2 to 1 per cent, also 
completely neutralizes the odors of rosin oils. With 
a slight excess of alcohol, the odor of English sweet­
meats is produced. Light-colored amylic alcohol is 
suitable for this purpose; it is gradually acidified by 
the air, but i t  may be preserved over soda, and thus a 
sodic amylic alcohol be obtained, which allows of re­
moving both the odor and the least trace of acidity. 
The deodorization may also be attempted by combin­
ing the valeric and butyric acids contained in the oils 
with ethylic alcohol in presence of sulphuric acid, but 
the acid blackens the oil, and the small quantity of 
acid entering into combination causes only a very 
slight fruit odor. 
Neutralization of the Oils.-Rosin oils contain acids, 
which may be divided into two groups. In the first 
are arranged the volatile acids, such as acetic, valeric, 
and butylic acids, which may be eliminated by heating 
in open air, or by simple rectification. In the second 
group are to be included the colophony, mechanically 
drawn off, producing resinic acids, of which pimaric 
acid is the type. 
For fixing these resinic acids, it is necessary to 
saponify them, and this may be accomplished by em­
ploying a rectification receiver and washing with soda. 
The Solvay carbonate of soda may replace the or(l1-
nary soda, but this is more costly; it necessitates ex­
pensive packing in sheet-iron cylinders instead ot 
sacks. It is difficult and dangerous to handle, and for 
neutralization, its chemical power is not superior to 
that of ordinary carbonate. Theoretically, 53 parts 
of the dry carbonate, or 40 parts of pure soda, are suffi­
cient fo r forming a rosin soap with 302 parts of pi­
marie acid. . Practically, 60 kilogrammes of the com­
mercial basic product can be counted on per 300 kilo­
grammes of the acid. 
The knowledge of the acidity of the oil to be treated 
allows, therefore, of determining the quantity of soda 
to be employed. At the Fourth Congress of Applied 
Chemistry, held at Paris in 1900, I made known a new 
process for the determination of the acidity of rosin 
oils by means of" a solution of caustic soda in amylic 
alcohol. I have' found that this body is a remarkable 
solvent for various products met with in the determi­
nation of the acidity, phenolphthalein, rosin oil, soda, 
and resinous soap. 
Preparation of Selected Oils.-For selecting oils of 
fine quality, it is important to choose constantly the 
best products from the commencement to the close of 
the operation. First, the semi-clear colophonies are to 
be preferred to the black colophonies; the difference 
of 0.75 franc per 100 kilogrammes is readily recovered 
in the oils manufactured; very little lime is made use 
of, and they are distilled slowly. The blond oils, well 
fractionated, are rectified immediately with soda, and 
the middle portion of those rectified is freed from all 
traces of odor, whether in a tank or a deodorization 
cylinder. The fluorescence is removed by means of 
nitro-naphthaline, and all traces of odor and acidity 
by means of sodic amylic alcohol. 
These selected oils rapidly recover some color and 
fluorescence; so, ordinarily, two weeks are necessary 
for delivery, which allows fo r forwarding products of 
recent production. 
On the average, 8 parts of the middle distillation 
oils at 90 francs per 100 kilogrammes, furnish 5 parts 
of fine oil at 30 francs, and ,2 parts of ordinary oil at 
20 francs. The refining applies only to a part of the 
middle distillation oils, there being numerous outlets 
for them as they come from the pyrogenous receive r. 
These oils are employed for the lubricating of cars 
in mines, either alone or i n  mixture with mineral 
oils. They are often incorporated with linseed oil de­
signed for painting, but the paints which contain rosin 
oils do. not adhere well and tend to split in all di rec· 
tions. Pyrogenous oils may also be used in the pro­
duction of oil of turpentine and of pine tar. Large 
quantities of rosin oils are also employed in the prep· 
ar�tion of printing inks, in the tarring of roads, and 
for inJection into wood. 
WATERTONE SEPIA PRINTING PAPER. 
By JAMES THOMSON. 
SEPIA watel't!J1HI papers, simple to work and cheap 
withal, are not a novelty and to some it may seem su­
perfluous for me to instruct the amateur worker as to 
a manner in which he may prepare such printing me­
dia fo r himself. The papers on the market are, it must 
be confessed, most convenient for the multitude, com­
ing as such do, all nicely coated and cut to convenient 
sizes. 
Some individuals there be too indolent to do any­
thing for themselves, and from such the dealer will 
always reap a harvest, high cost being no bar to the 
customer's purchasing. Some there are on the other 
hand who buy the good thing only when it is cheap, 
and to such the sepia watertone paper now on the mar­
ket will appeal, for it is both good and reasonable in 
price. But in addition to the people enumerated, there 
are many workers desirous of results removed from 
the common, and by sensitizing their own printing me­
dia, these individuals can be suited as regards quality 
and texture. Many are thus found printing pictures on 
specially selected papers leaving around the image' 
(printed' space ) a generous margin, which imparts to 
their work much of the charm pertaining to the etch­
ing or engraving. In some notable examples the result 
has much of the refinement and quiet elegance of the 
wash .drawing, looking anything but photographic. 
For those, then, who sigh fo r such effects, and to 
meet the demands of those who aspire to print on note 
paper, postal cards, menu cards, and textile fabrics such 
as cotton, linen, silk, and the like, as well as parch­
ment and various suitable brands of leather, I submit 
a formula giving fine sepia tones, and requiring noth­
ing more than plain water for development, and weal­
hypo as a fixative. In fact, the manipulation is pre· 
cisely the same as that advised fo r the Eastman sepia 
paper, and barring the hypo, is the identical procedure 
essential in the production of the blue print. 
A rather close grained paper is in order, for when 
porous the elimination of the unreduced salts is diffi­
cult, even with a prolonged washing. Where "velvety" 
effects are desired, a generous application of size is im­
perative, and where keeping qualities are in view, linen 
paper must be employed. With the cheaper wood pulp 
stock one must in time expect deterioration, and the 
development of that sickly yellowness so noticeable in 
the cheap book. 
.Do not begrudge the price. The best paper is essen­
tial; high class bond or ledger stock, for example, be­
ing admirable fo r the purpose, provided there is a 
generous application of size to give softness to the im­
age. Arrow-root size is among the best and may be 
prepared in the proportion of two grains of the powder 
to the ounce of water. Beat up with a little cold water 
in a bowl, adding balance of water hot. Bring to a 
boil, when the cloudiness will disappear, and the size 
be ready for use. During the past few years I have 
worke d out more than a dozen sepia formulas. Some 
are slightly better than others, and among the best is 
the one I am about to submit. 
SALTING SOLUTION. 
Citrate of iron and ammonia ..... . 40 grains 
Ferric oxalate, Merck's ......... . 15 grains 
Oxalic acid ..................... . 15 grains 
Oxalate of potassium ............ . 30 grains 
Citric acid ...................... . 5 grains 
Gum arabic ..................... . 10 grains 
Distilled water ................. . 114 ounces 
Mix in the order given in a dark bottle, letting stand 
at least 12 hours before using. Apply with a flexible 
pad or wad of abso rbent cotton, drying by the fire so as 
to keep the solution on the surface. When thoroughly 
dry, coat with the silver solution, which should be pre­
pared as follows: 
SILVER Sf)LUTION. 
Nitrate of silver . . . . . . . . . . . . . . . . . .. 55 grains 
Citric acid ........................ 25 grains 
Distilled water .................... 1 ounce 
When the chemicals are dissolved, this will be ready 
for use, and like the salting solution it should be 
protected from light by keeping in a cool, dark place. 
Coat with the silver solution and immediately dry by 
artificial heat. The best and most vigorous prints re­
sult from a thin, even coating of the salting solution, 
fo r when the latter is in excess the image is apt to have 
a muddy, bronzed appearance. The best results I have 
had by using rathe r small sheets of paper, and applying 
the solution quickly with a wad of absorbent cotton, 
drying immediately by the fire. This procedure is most 
essential when the rough surface or more porous pa­
pers are used. When the paper is hard and smooth, 
one may get better results by allowing the surface to 
become nearly dry before hastening with artificial heat. 
Under print rather than ove r. Half tones should not 
be visible at all. Wash away the unaffected salts in 
clear wate r, from one to th ree minutes being sufficient. 
Then transfer to the cleaning bath, one and a half 
grains each of common salt and hypo to each ounce of 
water used. In this the print will rapidly darken, and 
in from 1 to 3 minutes, or when at its best, remove 
and wash for 20 0 r 30 minutes. 
When the printing has been deep, longer fixing can 
do no harm, provided there is no bleaching of the half 
tones. Long fixing alters the color, usually having a 
darkening effect, and my own preference is fo r the 
colors obtained by short fixing as being more satisfac­
tory in tone. 
The formula here submitted is about right for the 
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average pictorial negative, one rather thin but full 
of detail and fine gradation. For dense negatives a di­
lution of solution containing the iron will be necessary, 
while on the other hand strong vigorous prints may 
be obtained from these negativus by using but an 
ounce of water instead of an ounce and a quarter as 
per formula. If still more contrast is required add 
from four to eight drops of a five per cent solution of 
bichromate of potassium. 
I would remark that success of the process demands 
the keeping of solution on the surface of the paper, for 
when too much sunk into the meshes the results are 
apt to be poor. This is more than likely to be the case 
when soft papers are used, therefore the importance of 
rapid drying. Experience can alone determine best 
conditions and quality of paper to employ, but for the 
novice the ledger paper or bond stock may be with con­
fidence recommended, where the surface is slightly 
spontaneously dried, and is then completed by artificial 
heat. 
It is a most pleasing variation where the solutions 
are with a wad of cotton applied with studied care­
lessness to the spot where the image is to be. In such 
a procedure when the sun has done its work we have a 
picture that has all the appearance of hand-brush work 
in sepia water-color. This is more likely to be the case 
where the outlines are not too abrupt, and experience 
can alone determine how this can be best effected. 
As before mentioned, printing of this character can 
be done on postal cards, note paper, envelopes, menu 
cards, etc., the results depending greatly on the qual­
ity of the paper used as well as' the sizing on same. 
Pure linen paper and arrowroot size will produce the 
most satisfactory results, but where pictures are for 
temporary purposes, or when simply experimenting, 
cheaper papers such as will be obtained all the way 
from 20 cents a pound at the stationer's will answer 
well enough, 
Concerning postal cards, there is small use in at­
tempting to print pictures on those issued by the gov­
ernment, the paper they are made from being so de­
plorably bad. Where postals made from good stock 
cannot be obtained at the statione r's, pictures may be 
printed on good paper and the regular postal card em­
ployed on which to mount them, the entire writing sur­
face of the card being covered. By passing a hot iron 
over the card perfect adhesion and flatness will be as­
sured. 
Where printing on cloth is attempted it will be 
best t o  wash out the stiffness, as the size that gives 
body to so many textile fabrics contains chemicals that 
will impair the photographic image. Size well with a 
good solution of arrowroot o r  in lieu of that, plain 
starch. Sensitize and paste on a stiff piece of paper 
cut to the dimensions of your printing frame . In this 
way there will be no difficulty in keeping in register 
when examining from time to time to note progress of 
printing. 
With the formula here exploited a few minutes in 
the sun will be sufficient with ordinary negatives, the 
printing capacity of the process being quite rapid. On 
this account it will be well with more than usually thin 
negatives to print under one or more sheets of tissue. 
It is a good plan to follow at all times when printing 
in direct sunlight, the image thus being more likely to 
be permanent, and always sharper and more decided re-' 
gardless of other benefits. 
Doubtless it may occur to some that if the two so­
lutions were combined in one, the process would be ever 
so much simplified. Well, it is possible to combine the 
sensitize r with the salting solution, making good· pic­
tures thereby, but the results are not quite identical. 
Separate, the solutions keep better, and in my opinion 
the results are more uniform. Where the two are 
combined there is a heavy sediment, so each time the 
coating is attempted, the solution must be well shaken 
to thoroughly insure mixing of ingredients. However, 
for the benefit of labor savers, I submit a formula that 
will do the business in one· application, and do it rea­
sonably well. 
SENSITIZER NO. 2. 
Citrate of iron and ammonia ..... , .. 20 grains 
Ferric oxalate ................... . 18 grains 
Oxalate of potassium ............. . 20 grains 
Gum arabic .............. " ...... . 10 grains 
Silver nitrate .................... . 50 grains 
Citric acid ...................... . 25 grains 
Distilled water ... � .............. . 1 ounce 
Mix the silver and citric acid in half of the water 
and the balance of ingredients in the remainder, com­
bining the two after dissolving and shaking thorough­
ly. If found to be too strong, giving excessive con­
trasts, dilute with water, and when mixing a new lot, 
reduce the quantity of citrate and oxalate of iron, say 
two grains of each. It should always be borne in mind 
that prints dry out much darker than appearances 
while in the wash water would indicate. The follow­
ing is suggested for strong negatives: 
SENSITIZER FOR STRONG NEGATIVES. 
Citrate of iron and ammonia ...... . 17 grains 
Ferric oxalat!o1 ................... . 17 grains 
Oxalate of potassium ............. . 18 grains 
Gum arabic ..................... . 10 grains 
Silver nitrate ........... ......... . 50 grains 
Citric acid ...................... . 23 grains 
Water (distilled) ................ . 1 ounce 
The pictures from these formulas are of a warm 
sepia, without a trace of fog, and all detail in the nega­
tive should appear in the print even in the highest 
Jights.-Western Camera Notes. 
